Abstract: War and human rights abuses contribute to increased prevalence of posttraumatic stress (PTS) disorder and low social functioning among populations affected. There is relatively little evidence, however about the long-term mental health impact of war on general populations. We examined the prevalence of PTS symptoms and poor social functioning in Halabja, Iraqi Kurdistan, 18 years after a chemical attack on civilians in that town. We systematically sampled 291 persons representative of the population of Halabja from the city emergency department and 4 outpatient clinical sites. PTS symptoms and poor social functioning were common. After adjustment for covariates, female gender, older age, and cumulative exposure to multiple traumas, all were associated with higher PTS scores and worse social functioning. Exposure to human rights abuses and warlike conditions seem to continue to be risks for psychiatric and social dysfunction even decades after the initial incident.
I
raqi forces launched surprise chemical attacks against the Kurdish civilian population of Halabja in March 1988 and these attacks killed 5000 people over the next 2 days (Human Rights Watch, 1991; 1993) . Despite media coverage of these attacks and subsequent interest in prosecuting the military and political officers responsible (Burns, 2007) , there have been few studies published in the medical literature on the health consequences of these attacks among survivors.
The purpose of our study was to assess the mental health status and general functioning of the civilian population of Halabja, Iraqi Kurdistan and to determine the persons in this population who were more vulnerable to long-term psychiatric and social impairment eighteen years after the chemical attack on that town.
METHODS

Sampling
We recruited a systematic sample of patients who presented to the Halabja City Hospital emergency department, which handles the largest proportion of the city's ambulatory patient traffic, and 4 additional outpatient clinics in Halabja. All 5 sites were administered by the Kurdistan Ministry of Health, and together they constituted the public health infrastructure of the city. Data collection was carried out between January 29th and March 2nd of 2006.
All persons over the age of 26 who presented to any of the research sites during daytime hours were eligible to complete a survey. Younger patients were excluded to ensure that all participants would have been at least 8 years old during the time frame of interest. All interviewers were trained residents of Halabja. All interviews were conducted in Sorani, the Kurdish dialect spoken in the Shahrizur, and were conducted anonymously. The project was reviewed and approved by the Kurdish Ministry of Health, and it received technical and financial assistance from the College of Medicine at the University of Sulaimania in Iraqi Kurdistan.
Survey Measures
The Harvard Trauma Questionnaire (HTQ) was used to assess posttraumatic stress (PTS) symptoms, self-perception and functioning (SPF), and stressful life events. The HTQ consists of 16 items consistent with DSM-IV PTS symptoms, a separate set of 24 symptoms to assess general functioning, and a question list of 40 stressful life events. The HTQ has been used widely in developing country settings (Mollica et al, 1992) . All trauma exposures were categorized into 3 main categories according to the HTQ. The first category was trauma exposures as a result of direct violence such as rape, assault, and torture. The second category was trauma exposures excluding direct violence but considered shocking events (e.g. material deprivation, forced to harm others, witnessed murders, etc.). The third category was trauma exposures that involved violence toward or murder of a family member or close friend.
Analysis
Descriptive statistics (i.e., frequencies, means, medians, and distributions) were first examined for all demographics variables, traumatic events, and psychopathology symptoms. The PTS and SPF scores were calculated for each demographic group (e.g., gender, age, education, etc.). The PTS and SPF scores were compared within each demographic category using t tests to examine bivariate associations or the analysis of variance for different age groups.
PTS and SPF scores were calculated for those who did and did not experience a main traumatic exposure and t tests were used to compare the scores for both groups. Multivariable models were created where the sociodemographic correlates of PTS and SPF scores documented in bivariate analyses were used to predict PTS and SPF scores. The PTS and SPF score outcomes were log transformed for normality.
All analyses were run using SAS 9.1. Table 1 shows the prevalence in our sample group of known demographic risk factors for PTS disorder. Women had a higher PTS (p Ͻ 0.01) and SPF (p ϭ 0.05) score within the Kurdish population. Older age also was associated with higher PTS (p Ͻ 0.01) and SPF scores (p Ͻ 0.01). SPF score was increased in unemployed persons (p ϭ 0.03), although there was no association between employment and PTS score. Table 2 shows the associations between exposure to any of the main event traumas and an increase in PTS and SPF score. Persons who experienced a direct personal trauma had an increase in PTS score (p ϭ 0.05) and SPF score (p Ͻ 0.01), compared with those who did not experience the event. Persons who experienced a direct shocking event also had an increase in PTS score (p ϭ 0.04) and SPF Score (p Ͻ 0.01), compared with those who did not. Persons who experienced trauma to a loved one also had increased PTS score (p ϭ 0.01) and SPF score (p Ͻ 0.01). Table 3 shows the relation between each exposure and PTS and SPF scores after adjustment for demographic variables. Direct personal trauma was significantly associated with an increased SPF score (p ϭ 0.01) but not PTS score. Direct shocking events was significantly associated with the PTS score (p ϭ 0.05) and SPF score (p ϭ 0.04). Trauma to a loved one was associated with the PTS score (p Ͻ 0.01) and SPF score (p Ͻ 0.01). Figure 1 shows that persons who experienced multiple traumas had an additive increase in their PTS scores.
RESULTS
DISCUSSION
In a study of a systematic sample of civilian residents of Halabja, Iraqi Kurdistan, conducted 18 years after a military operation directed at the town, we found that Kurds who a PST score based on number of symptoms from DSM-IV diagnosis of PTSD, and mean score of self-perception and functioning scale.
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experienced traumatic events were more likely to report PTS symptoms and suffer from poor general functioning. This association was robust to adjustment for covariates including gender and age. There was a dose-response relation between the burden of cumulative traumas and PTS symptoms such that persons reporting multiple traumatic events reported more PTS symptoms and worse functioning.
There is abundant evidence that there is a high prevalence of PTS symptoms in general populations who experience mass traumas soon after these events (Drozdek et al, 1997; Galea et al, 2003; ) . Dahl et al. (1998) , working with displaced women in a refugee camp in Bosnia, found 47% to 71% experienced PTS symptoms shortly after experiencing trauma and dislocation. Ahern et al. (2004) conducted a study among ethnic Kosovars presenting to an emergency room, and again found a high prevalence of PTS symptoms in the general community. A recent review article of the PTS literature after mass traumas found that PTS symptoms decline as time passes after a traumatic exposure, but that the impact of the trauma on high-risk groups may endure (Neria et al, 2007) . The Halabja data, by looking back 18 years, provide new evidence that PTS symptoms and poor general functioning may remain major problems in the civilian population, even decades after mass traumatic experiences.
There is growing evidence that cumulative exposure to traumatic events is associated with incrementally greater risk of PTS disorder. In Bosnia, Klaric et al. (2007) described the impact of repeated wartime trauma on women in Mostar, and found an association between the number of stressful events and postwar psychosocial dysfunction. In Sweden, Frans et al. (2005) interviewed 1824 randomly selected men and women, and found that PTS disorder was associated with multiple trauma experiences. The experience of persons in Halabja also suggests an association between cumulative traumatic event exposure and greater risk of PTS symptoms, and it supports the notion that this occurs across cultural boundaries. 
Dworkin et al
The Journal of Nervous and Mental Disease • Volume 196, Number 10, October 2008 In studies conducted in postwar settings, female gender and older age are associated with more PTS symptoms (Farhood et al, 2006; Scholte et al, 2004) . The data from Halabja are consistent with these results, with women and the elderly at increased risk demographically for PTS symptoms and poorer overall function.
There were several limitations to our study. Data regarding exposure to the attacks are retrospective, and rely on testimony about events that occurred 18 years ago. This increases the risk of recall bias, particularly in Halabja, where previous human rights abuses are still a politically charged topic (Worth, 2006) . Because we determined exposure and outcomes simultaneously, we cannot establish causality (Kelsey et al, 1996; Rothman et al, 1998) . In addition, we recruited a systematic sample of persons presenting to the emergency department and outpatient clinics. We adopted this approach because a random population-based sample was not feasible. It is possible that the persons who presented to the clinical sites of this study were more likely to have PTS symptoms and poor functioning than other civilians in the general population, which would suggest that our estimates here are overestimates.
Notwithstanding these limitations, our study provides data about the long-term challenges faced by a community that suffered notorious human rights violations, including a nonconventional weapons attack on civilians. Recent articles have suggested that the long-term impact of war on psychosocial and physical health is often overlooked by policy makers, despite the emerging evidence that traumatized populations remain disadvantaged on a number of economic and social fronts long after fighting has ceased (Galea and Wortman, 2006 ). More research is needed to determine the societal cost of human rights abuses and to identify groups of persons at increased risk of psychological dysfunction years after the fighting stops.
